Interaction among NMDA receptor-, NMDA glycine site- and AMPA receptor antagonists in spinally mediated analgesia.
The NMDA (N-methyl-D-aspartate) receptor antagonists and the NMDA glycine site antagonists given alone have minimal effects on acute nociception. In contrast, the AMPA (alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid) receptor antagonists have a major role in acute nociception. We investigated the interactions among these three antagonists in acute nociception. Sprague-Dawley rats (250-300 g) were implanted with chronic lumbar intrathecal catheters and were tested for their thermal withdrawal response using the hot plate test after intrathecal administration of AP-5 (NMDA receptor antagonist), ACEA 1021 (NMDA glycine site antagonist), or ACEA 2085 (AMPA receptor antagonist). The combinations of these three agents were also tested. Intrathecal administration of ACEA 2085 had a dose dependent analgesic effect while intrathecal AP-5 or ACEA 1021 could not induce dose dependent effect. Co-administration of AP-5 10 microg and ACEA 2085 intrathecally showed no changes in the thermal response latency compared with ACEA 2085 alone. ACEA 1021, 12 microg, and AP-5 showed left-ward shift of the dose effect curve only with small doses of AP-5 (1 microg, 3 microg). Only the smallest dose of ACEA 2085 (0.1 ng) with ACEA 1021 12 microg induced antinociception compared with that of ACEA 2085 alone. The combination of the NMDA glycine site antagonist and low doses of the NMDA receptor antagonist or the AMPA receptor antagonist increased the analgesic effect on acute thermal nociception with increased side effects, while the NMDA receptor antagonist and the AMPA receptor antagonist had no such interaction.